Objective To establish current practice in the use of Read codes for diabetes. Design Cross sectional study. Setting 17 practices in the Battersea primary care group in southwest London.
Introduction
In 1998 about 1.2 million people were receiving treatment for diabetes in England and Wales. 1 This number is predicted to increase substantially in the next few decades because of factors such as better case ascertainment, rising levels of obesity, and the ageing of the population. 2 3 Hence, because diabetes is associated with considerably increased morbidity and mortality, improving its management is a national priority. 4 5 To help achieve this objective, the government envisages a much greater role for primary care in the management of diabetes 6 7 and has launched several initiatives. Firstly, the NHS Plan is leading to an expansion of services for patients with diabetes through greater investment in primary care and through initiatives such as the creation of specialist general practitioners. 8 Secondly, the national service framework for diabetes requires primary care trusts to undertake a baseline assessment of current services to help plan the long term development of services for diabetes. 9 Thirdly, the NHS Information Authority has developed a draft national specification for diabetes registers. 10 Fourthly, the NHS National Strategic Programme for Information Technology plans to improve patient care through a large investment in information and communication technology. 11 The construction of accurate disease registers will be essential if these initiatives are to be successful in improving the care of people with diabetes. 12 These registers are needed so that people with diabetes can be identified and key aspects of their care monitored.
Read codes were developed in the 1980s and are currently used to code clinical data in primary care in the United Kingdom. 13 New codes are released regularly by the NHS Information Authority. In addition, producers of general practice clinical computer systems can add their own codes, as can individual practices. Few countries use Read codes; many more use the international classification of primary care (ICPC). 14 The box gives an example of a Read code hierarchy. The Read coding system is complex, and a disease can be coded in many different ways-for example, through a specific disease code, history and symptoms, or investigations and procedures.
This can lead to wide variations in the way in which general practitioners code clinical problems. We examined the Read codes used in recording information on the management of diabetes in one primary care group. The objective was to identify the range and frequency of use of these codes as the first step in developing a local disease register and examining the quality of care for people with diabetes.
Methods
We used a two stage process to identify Read codes currently being used to record the management of diabetes in primary care in 17 general practices in the figure) . Firstly, we tried to identify all patients with diabetes and all the Read codes associated with their management. We then calculated the proportion of patients for whom each code was used. All 17 practices used the EMIS computer system.
In the first practice searched, we identified patients with diabetes by using the C10 code for diabetes (and all its lower level codes) and drugs used to treat diabetes (British National Formulary, section 6.1). We identified additional Read codes used in managing diabetes by viewing all the codes used in patients with diabetes and selecting those that were relevant to diabetes. This included codes for the complications and management of diabetes. In the second practice, we repeated this search using all the codes for diabetes identified in the first practice in addition to drugs used in treating diabetes. We repeated this process in the remaining practices and continued to add codes for diabetes. We also checked patients' computerised records to confirm that they had diabetes.
After the computerised records in all 17 practices had been searched once, we searched each practice again using all the codes for diabetes that we had identified, as well as drugs used in the treatment of diabetes. We then calculated the proportion of practices that had used each Read code for diabetes and the proportion of patients with diabetes who had the code in their electronic medical record. We also examined how often other relevant Read codes-such as those for blood pressure recording and measurement of serum cholesterol concentration-were used in patients with diabetes. These "non-diabetes" codes, however, were not used to identify patients with diabetes.
Results
We identified 2512 patients with diabetes in the 17 practices (total list size 98 705), an overall prevalence of diabetes of 2.54%. By the time we reached the final few practices, no further Read codes for diabetes were found.
In addition to Read code C10 and its subcodes, we identified several others related to diabetes. Only one code (C10, the generic code for diabetes) and one EMIS specific code (EGTOND1, denoting that dietary advice was given) were in use in all of the 17 practices. Fourteen codes were used by more than 60% of the practices, and two practices used codes that were found only in their own practice (table) . Although a code may be found in a practice, it will only be used to code a proportion of patients with diabetes-for example, the percentage of patients coded with the C10 code in each of the 17 practices ranged from 14% to 98%. We found similarly large variations in the use of other codes related to diabetes.
Of the patients with diabetes, 1593 (63%) had been given the C10 code for diabetes or one of its subcodes. Among patients with a C10 code, 872 (55%) had no subcode identifying their type of diabetes-for example, type 1 or type 2. Eleven (65%) of the 17 practices used Read codes identifying the type of treatment given-66A3 (diet only), 66A4 (oral hypoglycaemic agents), 66A5 (insulin). In total, 963 (38%) patients had a treatment code recorded. Place of care codes-66AF (hospital clinic), 66AP (primary care), 66AQ (shared care)-were used in only three ( < 20%) practices and in only 197 (8%) patients.
The process of care code 66A (diabetes monitoring), which indicates that a consultation about diabetes has taken place, was used in 94% of practices. More specific monitoring codes that record aspects of care for people with diabetes were used much less commonly. Examination of the ankle reflex, for example, was used in 71% of practices but in just 11% of patients, and examination of the retina was used in 82% of practices and 21% of patients. Codes for measurement of blood pressure, HbA 1c , and cholesterol were used in 86%, 62%, and 51% of diabetic patients respectively. Only 4% of patients had a record of being assessed for their risk of an acute coronary event on the basis of the Framingham risk score.
Discussion
Producing disease registers in inner city areas is difficult. 15 Our study has shown that a wide range of Read codes needs to be used, with information from prescribing records, to ensure that the register is as complete as possible. We found that only about two thirds of patients with diabetes were coded using the Read code for diabetes (C10) or one of its subcodes. Because of this, many patients were identified from other codes related to diabetes or from prescribing records. Practices also varied widely in the codes they Method used to identify Read codes associated with management of diabetes used and in the proportion of patients in each practice in which each code was used.
Strengths and limitations
We found that the overall prevalence of diabetes was 2.54%-similar to the prevalences of 2.4% in males and 2.0% in females in a recent large study covering England and Wales 1 . This suggests that the search process was comprehensive.
All 17 practices in one locality participated, so the findings are for an entire population and not from a selected group of practices that have volunteered to take part in a study. The findings therefore are likely to give a true representation of everyday practice. Furthermore, the Battersea area of London varies widely in its socioeconomic characteristics and has a high proportion of patients from ethnic minority groups. 16 The study will have identified only the diabetic patients who had a Read code for diabetes or another diabetes related code or who had been prescribed medication for diabetes. Some patients, particularly those with diet controlled diabetes, may have been missed by this strategy, as would people whose diabetes had not been diagnosed. Furthermore, the process of care in actual practice is likely to be better than suggested by the coding data. This is because many general practices may be providing care but not coding this information on practice computers. Some patients will also be receiving treatment in hospital clinics, and because of the current low level of integration between hospital and general practice clinical information systems, information on care in hospital clinics may not be recorded in primary care.
Comparison with previous research
The most common method of developing diabetes registers in primary care has been through identifying patients with a diagnostic code for diabetes. Our study suggests that this method may underestimate the prevalence of diabetes because many patients do not have the C10 Read code or one of its subcodes recorded in their computerised medical record. This conclusion is supported by the substantially higher prevalence of diabetes in our study than the 1.2-1.5% reported in previous studies. [17] [18] [19] [20] However, some of these differences may be because the populations in which these previous studies were conducted had different ethnic and socioeconomic characteristics from those in Battersea.
An alternative method of producing disease registers is to use record linkage to combine information from different databases, but this is currently difficult to do in many parts of the United Kingdom. A study using record linkage in Tayside found a prevalence of diabetes of 1.9% 21 -lower than the prevalence reported in our own study, but this may have been because of the smaller proportion of people from ethnic minorities in the Tayside population.
Implications for practice
The findings of this study have some important implications. Firstly, with the introduction of the new contract, a substantial component of general practitioners' income will come in the form of "quality payments" for providing care that meets specified standards. Much of the information used to measure care against these standards is likely to come from computerised medical records. Hence, as well as providing high quality care, general practitioners will also need to ensure that the process of care is recorded and adequately coded on their practice computers. Furthermore, if general practices do not record key information on their computers, then the systems being put in place to monitor the national service framework for diabetes will assume that the process of care being measured has not been carried out (see www.quids.org.uk).
Secondly, the findings illustrate how much work needs to be done to improve coding levels in primary care and standardise the use of Read codes to allow electronic health records to be used for purposes such as measuring the quality of care. Such improvements will require substantial investment in hardware, software, and training, as well as developing methods of providing more structured chronic disease management. Thirdly, much better integration is needed between hospital and primary care information systems to prevent the unnecessary duplication of entry of data and to ensure that general practice information systems provide a complete and accurate record of the management of patients with diabetes. 
Conclusions
Our findings illustrate the size of the task that faces the NHS in improving the quality of electronic health records in primary care, developing disease registers, and implementing important components of the NHS information technology strategy. As a minimum, all patients with diabetes should have the C10 Read code and the appropriate subcode recorded on the practice computer system. Until this happens, clinicians will have to use a wide range of Read codes together with prescribing data to ensure that diabetes registers are complete.
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